Measuring the geological disaster-risked situation, is a typical non-deterministic decision-making issue in disaster prevention and emergency response science for military engineering. Based on the given geological disaster risk analysis mechanism, geological disaster risk monitoring matrix was established, and risk characters' value was obtained by mining the hidden information in the monitoring matrix with Entropy theory; with Identity, Discrepancy, and Contrary of Set Pair Analysis and distance measurement, geological disaster-risked model was erected for military engineering, and the steps were given for measuring geological disaster risk, which determined geological disaster-risked SPA force and order relationship of military engineering. Finally, case showed that model has the feasibility and effectiveness over measuring the geological disaster-risked situation for military engineering.
Introduction
Geological disasters are occurred by natural or humaninduced geological environment or geology change, such as collapse, landslide, debris flow, ground fissures, land subsidence, ground collapse, sudden rock burst and the water tunnel etc. [1] .
Geological disaster-risked issue was focused widely home and abroad [2] , whose purpose was to estimate the damage range and potential impact of geological disaster from disaster-caused factors and pregnant environment, providing the basis for disaster prediction, disaster prevention and even disaster compensation [3] . According to current study of the geological disaster-risked assessment [4] , coupled structure and risk assessment logic was proposed about the possibility of the geological disaster body and the vulnerability of risk body, which gave the overall concept from the object, content, purpose and other aspects of geological disaster risk assessment.
Geological disaster was a typical threat faced by military engineering structure, whose destructive effects could easily produce the structural damage phenomenon [5] , resulting in complex relationship between risk and security, so it urgently needed recognize the mechanism of geological disaster risk of military engineering, measuring the status of the geological disaster-risked military engineering, and providing support for the protective problem of military engineering.
Measurement of the geological disaster-risked situation for military engineering, has the general rules of the damage and its measurement to military engineering [6] , and has the general geological disaster risk assessment rules. Otherwise, this measurement had its uniqueness, needing adapt to the corresponding standard, rule, model, method, system and etc. With SPA model, Gongshi Liang [7] characterized the geological disasters in the uncertainty of the system and its role, whose Identity, Discrepancy, and Contrary force could effectively guide the measurement of the geological disaster-risked status of military engineering, but which needed the improvement to adapt to the geological disaster control features, handling the relationship between the certainty and uncertainty of the geological disaster risk to military engineering.
Entropy method, tried to measure the stability of military engineering under the geological disaster risk, providing the basis for risk inspection, prevention and emergency response.
Under the geological disaster, the identification of risk class and its influencing factors was the primary work in the entire measuring process on the structure risk of military engineering, to determine the risk characteristics of geological disasters to military engineering.
With the integrated model of SPA and Information Entropy, risk analysis mechanism was established on geological disaster to military engineering, as shown in Figure 1 , among which M.E. signed military engineering.
In Figure 1 , the risk analysis mechanism on geological disaster for military engineering was in essence to translate the uncertainty of the geological disaster-risked military engineering into the concrete mathematical operations about Information Mining and SPA of risk monitoring information, in order to determine the overall situation and risk SPA force of military engineering.
Measure Geological Disaster-Risked Characters of Military Engineering
Following the risk analysis mechanism on geological disaster for military engineering, j C said the role of geological disaster-risked character or index to military engineering, and its set was C, 1 2  .
i said the monitoring site of military engineering, and E denoted the set of i , , , , , ,
x as the measurement of the military engineering monitoring site , i j x on the section of index j C , and
. On the basis of the monitoring status i and ideal status of military engineering, the geological disasterrisked monitoring matrix X was erected for military engineering, such as "(1)".
where in "(1)", X was as well as called the initial monitoring matrix about the geological disaster-risked military engineering, which was the quantitative basis for all the follow-up risk analysis works.
Entropy-Based Character Weight and Distance Measurement of the Geological Disaster-Risked Military Engineering

Standardization of Geological Disaster-Risked Characters of Military Engineering
From the perspective trends of index j C in the risk monitoring system for military engineering, there was max and min mode. Max trend showed that the greater value of j C , the more stability of military engineering; Otherwise, min trend showed that the greater value of j C , the worse stability. So, the max trend expressed the efficiency in the measurement of the geological disasterrisked military engineering status, and the min trend denoted the cost-based content. 
In "(4)", the minimum value was selecte ra d as the pameter of the worst state of military engineering, which scaled the overall risk of geological hazards to military engineering of the index measurements Thus, the geological disaster risk monitoring matrix X was transformed into standardized matrix X for military engineering, such as " (5)".
Entropy-Based Index Weight of Geological
Wei ituation
Disaster-Risked Military Engineering
ght was an important information of risk s measurement for military engineering under the effect of geological disasters, easily affected by subjective factors, where complexity and uncertainty was existed. Entropy [9] was applied into gaining the weight from the angle of the inner characteristics system and intrinsic relationship under geological disaster risk of military engineering. Entropy weight of the geological disaster risk index could reflect the disorder degree of the index system, and reduce the subjective windage effectively.
Using the standardized geological disaster risk monitoring matrix X for military engineering, , According to Information Entropy method [10, 11] , the Sh    ( annon entropy value was set as j e about the geological disaster-risked index j C for mi tary engineering.
In " (7)", 
where, j v denoted the weight value of the geological disasterd index riske j C . Additionally, of
the geological k status of 
Accordingly,
as the proxim to status ity from the risk status i S the worst S  , wh x ich could be e pressed as:
where " and "(10)" separately expres , " (9) sed the distance measurement from the risk status to the ide and worst status own in " (14)".
Model for
Disaster-Risked Situation of Military Engineering
Here, 
SPA Analysis Steps about the Geological Disaster Risk of Military Engineering
There were mainly eight steps in the SPA analysis ab the geological disaster risk of military engineering. ep 1: Demonstrate the geological disaster characteristics of military engineering, and establish the geological disaster-risked monitoring matrix X.
Step 2: The geological disaster-risked monitoring matrix X was standardized according to "(2)" and "(3)".
Step 3: According to "(4)", determine the overall status (the worst status) S  of the geological disasterrisked military engineering, then establish the standardized geological disaster-risked matrix X.
Step 4: According to )", " (7)" and " (8)", determined the index Entropy and weight value of the geological disaster-risked military engineering.
"(6
Step 5: According to "(9)" and " (10) 
Application Example
Monitoring Parameters Geological Risk of Milita
Assuming under the earthquake-induced landslide ring to the emergency, rock landslides other ris characteristics [12] [13] [14] [15] , the risk features of geological military engineering was demonstrated by Single Axis Saturated Resisting Intensity, Risk Probability, maneuverability, Maximum terra stress, and others, as shown in Table 2 . Meanwhile, max and min denoted the trend of the risk characteristics of the geological landslide-threatened military engineering.
Designed the important monitoring slope part of military engineering, whose status parameters were S 1 S , 2 S , 3 , 4 S , 5 S , and whose ideal status was S  .
Stan ardization and Entropy W ights
After studying on the trend of the geological disas ced landslide standardized matrix X was established for the geological disaster-risked case of military engineering with the formula "(2)" and "(3)". With "(4)", the overall geological disaster-risked landslide status S  was determined for military engineering, as shown in Table 3 .
According to "(6)", "(7)", and "(8)", the dex entropy and weight value was calculated for the geological disasterris in e of geological disaste engineering was determined, as shown in Table 5 .
A ximum distance of geological disa ulated as gical n accordanc with 18)" a PA coefficients and force was determined for the geological disasn in Table   According to r-risk case on military k case for military engineering, as shown in Table 4 .
Distance of the Geological Disaster-Risked Military Engineering Case
In accordance with the "(9)", "(10)", "(16)", the distanc ccording to the "(11)", the ma ster-risk case was calc 0.198 dis
.
SPA Coefficients about Geolo Disaster-Risked Military Engineering Case
I e "( nd "(19)", the S ter-risked military engineering case, as show 6. Table 6 , the SPA force of the geological disaster-risked military engineering case showed, , which reflected the degree of the ge gi disasterrisked military engineering was in the weak contrary force, and viewed the general risk threat.
Conclusio
There were many factors affecting the geological disaster-risked military engineering, how to effectively measure the geological disaster-risked military engi 3) Integrated entropy coefficient method was used to determine the weight of the geological disaster-risked index of military engineering, whose information was adequate and reliable highly. Model and algorithm was easily realized by computer software, and achieved good results, had been integrated and applied into a g saster emergency decision support system of military engineering.
4) Example showed that, integrated model of Entropy and SPA method, fully mined, reflect and used the implied weight information of the risk monitoring sample of military engineering, which effectively improved the decision-making of the geological disaster-risked status of military enginee re factor of the geological disaster-risked index system of military engineering, needed the further exploration, and stood at the principle as special issue need special analysis.
